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[57] ABSTRACT

In a structure of the surface fastener of this invention, a
substrate sheet has on its surface a plurality of dimples each
defining a hollow large enough to receive a companion loop,
and engaging elements are integrally molded and stand from
the bottom surface of the dimple. With the surface fastener
of this invention, the height of the hooks in appearance is
short and the flexibility of the molded surface fastener is
secured, and the hooks are prevented from falling laterally
and forwardly excessively so that an adequate degree of
durability for repeated use can be achieved and the flexibil-
ity of the substrate sheet and reliability of molding can be
improved while securing engaging strength and a high rate
of engagement with a loop of the companion surface fas-
tener.

12 Claims, 8 Drawing Sheets
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1
MOLDED SURFACE FASTENER

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to a surface fastener in which a
multiplicity of engaging clements are molded on a substrate
sheet by extrusion or injection molding using thermoplastic
synthetic resin, and more particularly to a molded surface
fastener in which short hooks have both adequate softness
and strength and is very durable, while securing a high

engaging rate.
2. Description of the Related Art

A molded surface fastener in which a substrate sheet and
hooks are simultaneously and integrally molded by extru-
sion or injection molding using thermoplastic resin is dis-
closed in, for example, U.S. Pat. No. 4,984,339, Surface
fasteners of this type have increasingly been used as fasten-
ers for industrial materials, car or interior ornamentals, daily
goods and even sanitary goods including diaper.
Consequently, a variety of kinds of surface fasteners differ-
ent in size and shape have been manufactured to match the
use.

As is also understood from the above-mentioned U.S.
Patent Specification, in any of the conventional molded type
surface fasteners, unlike the woven type, a delicate shape of
hooks cannot be obtained for technological difficulties in
molding. Yet it hooks in very small size could be molded,
only a very low degree of strength can be achieved for the
same size as the hooks of monofilament of the conventional
woven type surface fastener, making such molded type
surface fasteners far from satisfactory for practical use.

Further, according to the conventional molded hook
structure, the stem is simple in cross-sectional shape and

would hence tend to fall flat laterally from its base. As a
result, the individual stems would not restore to its original
posture after repeated use, thus lowering the rate of engage-
ment with loops of a companion surface fastener. Therefore,
in Order to secure adequate strength, it is absolutely neces-
sary to increase the size of the individual hooks, not only
making them rigid but also the number of hooks per unit area
(density of hooks) being reduced to lower the rate of
engagement with the companion loops.

As a solution, a new hook structure which enables a
smooth touch, with the stem hardly falling flat, during the
engaging and peeling operation likewise the woven type
surface fastener and which increases the rate of engagement
to secure adequate strength and durability is disclosed in, for
example, U.S. Pat. No. 5,131,119. In the molded type
surface fastener disclosed in this U.S. Patent, as shown in
FIGS. 20 and 21 of the accompanying drawings, each hook
10' has a hook-shape engaging portion 12' extending for-
wardly from the distal end of a stem 11', which has a rear
surface 11a' rising obliquely in a smooth curve from a
substrate sheet 18" and a front surface 115’ rising upwardly
from the substrate sheet 15, and a reinforcing rib 13
projecting from a side surface of the stem 11', the cross-
sectional area of the hook 10' increasing gradually from a tip
of the hook-shape engaging portion 12' toward the base of
the stem 11'. The reinforcing rib 13' serves to prevent the
stem 11' from falling laterally and also to enable to minimize
the size of the stem 11' and the hook-shape engaging portion
12' while securing a required degree of engaging strength.

Alternatively, engaging elements of mushroom-shape can
be adopted as the engaging elements instead of the hooks.
Since the engaging element of this type has a great engaging
strength with the companion loop and hence a desired
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engaging strength can be secured even if its size is
minimized, it is suitable for use in which flexibility is
required.

However, according to the conventional molded surface
fasteners including the one exemplified by the above-
mentioned U.S. Patent Specification, all of the hooks are
integrally molded and standing from the flat surface of the
substrate sheet. In order that the hook is inserted reliably
through the companion loop, it is necessary to set a distance
L' between the lower surface of the tip of the hook-shape
engaging portion 12' and the surface of the substrate sheet
15' at least several times the substantial size (diameter) of a
non-illustrated multifilament yarn of the companion loop in,

for example, FIG. 20. Consequently, the size of the conven-
tional hook 10’ is decided in association with the size of the
companion loop; for example, when the hooks having

" adequate softness and a very small size and suitable for a
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paper diaper or the like are molded, a necessary minimum
distance between the tip of the hook-shape engaging portion
12' and the substrate sheet 15' for allowing the companion
loops to enter is necessarily decided.

In other words, if a predetermined engaging strength is to
be secured, the height of the hook 10' is naturally decided
and thus it cannot be set to a lower value. In addition, if the
hooks 10' stand directly from the surface of the substrate

sheet 15', whole of the stem 11' is exposed to the surface of
the substrate sheet 15' so that a softer touch of the surface

fastener surface cannot be achieved. If the hook 10' is
reduced in size, whole of the hook-shape engaging portion
12'is depressed so as to be flexed forwardly so that it cannot
come into engagement with a companion loop thus consid-

erably lowering the engaging rate of the whole surface
fastener.

Meanwhile, in the case of the above-described
mushroom-shape engaging element, if it is reduced in size,
its stem become thin necessarily. Therefore, if such
mushroom-shape engaging element engages in a so-called
hanging engagement with the companion loop due to its
structure, the engaging clement is easy to get damaged
between the engaging portion and the stem, and hence it has
a low durability. Further, if the stem is made to be thin, the
engaging element is easy to get bent by the pressure of the
mating surface fastener, and hence the engaging elements
can be hardly engaged with the loops.

Further, if the fiexibility of the surface fastener is desired
to be secured when the size of the hook or mush room shape
engaging element is reduced as described above, the thick-
ness of the substrate sheet has to be made thin also.
However, if the thickness of the substrate sheet is set to be
thin, the substrate tends to be stretched not uniformly or torn
when the engaging clements of a finished surface fastener
arc pulled off molding cavities in a continuous molding,
therefore, reliable molding cannot be performed. Even if the
molding is accomplished without trouble, the molded sub-
strate sheet becomes wavy and cannot be suitable for
practical use.

SUMMARY OF THE INVENTION

It is therefore an object of this invention to provide an
integrally molded surface fastener, in which the thickness of
the engaging portion is secured and the height of the
engaging elements can be shorter than conventional so that
the engaging clements are prevented from falling laterally
and forwardly excessively, and which has an adequate
degree of durability for repeated use, and at the same time,
the desired flexibility of the substrate sheet and the strength
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against tearing while securing a high rate of engagement
with a loop of the companion surface fastener.

The foregoing object is accomplished by a molded surface
fastener comprising a substrate sheet and a multiplicity of
engaging clements molded on and projecting from one
surface of the substrate sheet, wherein the substrate sheet has
in the one surface a desired number of dimples at predeter-
mined positions, and each of the engaging clement has a
stem rising upwardly from a bottom surface of the associ-
ated dimple and a loop engaging portion formed at a distal
end of the stem. Each of the dimples has a width such that
a loop of a companion surface fastener can be introduced.

Preferably, the engaging element is a hook which com-
prises the stem having a rear surface rising smoothly and a
front surface rising upwardly, the hook shape loop engaging
portion extending forwardly and curving downwardly from
a distal end of the stem, and on at least one side surface of
the stem a reinforcing rib. A multiplicity of reinforcing ribs
may be provided to project from the surface of the substrate
sheet at positions beside intermediate portions defined by
pairs of engaging clements adjacent in row direction.
Further, the reinforcing rib provided on the side surface of
the hook may be omitted and only the independent reinforc-
ing ribs are provided. In this case, preferably, each of the
dimples has a varying depth progressively increasing from
the rear surface of the preceding hook toward the succeeding
hook.

Further preferably, the engaging element is a mushroom-
shape engaging clement having the stem rising substantially
upright and the loop engaging portion protruding integrally
like a flange at an upper end of the stem. And the indepen-
dent reinforcing ribs are provided on the surface of the
substrate sheet at posttions between the pairs of spaces
defined by the pairs of adjacent engaging elements.

With the above described arrangement, though the dis-
tance between a lower surface of the engaging portion of the
engaging element and the base of the stem (bottom suiface
of the dimple) is the same as conventional, the extent to
which the engaging element projects from the surface of the
substrate sheet is equal to the result that the depth of the
dimple is subtracted from the actual height of the engaging
element. Accordingly, though it has actually the same size as
conventional, the engaging clement looks shorter than
actual. When the engaging element of the surface fastener of
this invention of the described structure comes into engage-
ment with the companion loop, the distal end of the loop
enters under the loop-engaging portion of the engaging
element as guided by the associated dimple and then is
guided to the base of the stem of the engaging element so
that the hook-shape engaging portion is smoothly inserted
into the loop, securing the same rate of engagement with the
loops as conventional.

Further, if the engaging element is a hook, the loop is
automatically introduced under the hook-shape engaging
portion of the hook. Namely, since the rear surface of the
stem rises obliquely in a smooth curve from the dimple, the
loop is introduced into the dimple along the rear surface of
the stem as it 1s pressed against the same rear surface. The
loop then automatically enters under the hook-shape engag-
ing portion of the succeeding hook.

Still further, when the hook is made to have a varying
cross-sectional area gradually reducing from the base of the
stem to the tip of the hook-shape engaging portion, the
projected part of the hook above the surface of the substrate
sheet is relatively thin and. as a result, the hook can be
flexible in spite of the same engagement force as the
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4

conventional. Yet preferably, the hook has a pair of rein-
forcing ribs one on each of opposite side surfaces of the stem
and hence is free from being fail flat laterally. According to

this invention, even in the absence of the reinforcing ribs, the
base of the hook is embedded in the dimple so that it is

highly unlikely for the hook to laterally fall flat as compared

to the conventional hook. Further, in the case that the

reinforcing ribs are provided on the surface of the substrate
sheet at positions beside the intermediate portions defined by
pairs of adjacent engaging elements, the reinforcing ribs
serve to secure strength against tearing of the substrate sheet
between the engaging elements, and also the reinforcing ribs
serve as guide members to guide the companion loops under
the engaging portions of the engaging elements.

- In the case that the engaging element has a mushroom-
like shape, even if the stem has a height and size same as
those of the conventional, a part of the engaging element
which projects above the surface of the substrate sheet does
not completely fall flat laterally because the base of the stem
stands on the bottom of the dimple, thus the engaging rate
will not be lowered. Further, in the case that the reinforcing
ribs are provided on the surface of the substrate sheet at
positions beside the intermediate portions defined by the
adjacent engaging elements, the strength against tearing of
the substrate sheet between the engaging elements is secured
due to the reinforcing ribs, and the reinforcing ribs serve as
the guide members to guide the companion loops under the
engaging portions of the engaging elements.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a fragmentary side view of a molded surface
fastener according to a typical embodiment of this invention;

FIG. 2 is a fragmentary plan view of the surface fastener
off FIG. 1;

FIG. 3 is a fragmentary front view of the surface fastener
of FIG. 1;

FIG. 4 is a fragmentary plan view of a first modification
of the embodiment of FIG. 1;

FIG. S is a fragmentary front view of the first modification
of FIG. 4;

FIG. 6 is fragmentary plan view of a second modification
of the embodiment of FIG. 1;

FIG. 7 1s a fragmentary front view of the second modi-
fication of FIG. 6;

FIG. 8 is fragmentary plan view showing a third modi-
fication of embodiment of FIG. 1;

FIG. 9 is a fragmentary front view of the third modifica-
tion of FIG. 8;

FIG. 10 is a fragmentary side view of a molded surface
fastener according to another embodiment of the invention;

FIG. 11 is a fragmentary plan view of the surface fastener
of FIG. 10;

FIG. 12 is a fragmentary front view of the surface fastener
of FIG. 10;

FIG. 13 shows the manner in which the shape of a hook
is corrected while the molded surface fastener is molded;

FIG. 14 is a fragmentary side view of a molded surface
fastener according to still another embodiment of the inven-
tion;

FIG. 15 is a transverse cross-sectional view of the surface
fastener of FIG. 14;

FIG. 16 is a fragmentary side view of a molded surface
fastener according to still another embodiment of the inven-
tion;
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FIG. 17 is a fragmentary plan view of a molded surface
fastener according to still another embodiment of the inven-
tion:

FIG. 18 is a fragmentary side view of FIG. 17,

FIG. 19 is a cross-sectional view of taken along ]mes
OI—H, II—I and IV—IV of FIG. 17;

FIG. 20 is a fragmentary side view of a typical conven-
tional molded surface fastener; and

FIG. 21 is a fragmentary front view of the conventional
surface fastener of FIG. 20.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Various preferred embodiments of this invention will now
be described in detail. FIG. 1 is a fragmentary side view of
a surface fastener having a typical hook structure of this
invention. FIG. 2 is a plan view of FIG. 1. FIG. 3 is a front
view of FIG. 1.

As shown in FIGS. 1 through 3, a multiplicity of hooks 10
are molded in rows on one surface of a substrate sheet 185.
In the illustrated example, the hooks 10 in the same row have
a common direction, and the hooks 10 in adjacent rows have
opposite directions. Each hook 10 and part of the substrate
sheet 15 where the hooks are disposed are uniform in
structure in every row, so the following description is limited
to only a part of the surface fastener.

In the surface of the substrate sheet 15 at positions where
rows of hooks 10 are formed, generally rectangular dimples
15a are formed at predetermined distances along every row.
A bottom surface of each dimple 154 includes at its front and

rear ends the respective bases of a front surface 11b and a
rear surface 1la of the preceding and succeeding hooks 10
of each adjacent pair. Specifically, in two adjacent hooks 10
in the same row, as indicated in dotted lines in FIG. 1, the
front surface of the base of the stem 11 of the succeeding

hook 10 rises rearwardly 1n a predetermined curvature from
the bottom surface of the dimple 154 in the substrate sheet

15 -while the rear surface of the base of the stem 11 of the
preceding hook 10 progressively rising forwardly in a
smooth curve from the bottom surface of the same dimple
15a. And each hook 10 has a downwardly curving hook-
shape engaging portion 12 extending forwardly from the
distal end of the stem 11, and the upper majority of the stem
11 and whole of the hook-shape engaging portion 12 project
above the surface of the substrate sheet 15.

Further, in the illustrated example, the hook 10 has a pair
of first reinforcing ribs 13 on each of opposite side surfaces
of the stem 11, each first reinforcing rib 13 having a mound
shape as viewed in side elevation. And the dimple 154 has
width W1 equal to the distance between the opposite side
surfaces of the reinforcing ribs 13. In other words, according
to this embodiment, in the hook 10, as viewed from the front
and rear sides in FIG. 3, the hook base including the opposite
reinforcing ribs 13 integrally project upwardly from the
bottom surface of the dimple 15a formed in the substrate
sheet 15. The bottom surface of the dimple 154 has a varying
depth gradually increasing from the rear surface 1la of the
hook 10 toward the succeeding hook 10. With this structure,
the substrate sheet 15 can bear a peeling force, when the
hook 10 is to be peeled off the companion loop 20, without
- lowering its strength. Also in the other examples described
below, the bottom surface of the dimple 1S4 has substan-
tially the same shape.

The shape of the bottom of the dimple 154 is not limited
to the foregoing shape but may be a simple plain surface.
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The dimples 15a adjacent in row direction may be com-
pletely separate from one another. Further, the dimples 15a
may be arranged in a staggered manner on the substrate
sheet 15, in which case, even if reinforcing ribs 13a, which
will be described later, provided on the surface of the
substrate sheet in positions beside intermediate portions
defined by front and rear hooks 10, 10 are omitted, a desired
strength against tearing can be secured though thc fiexibility
is improved.

In the surface fastener of this embodiment, though the
distance L' between the lower surface of the tip of the
hook-shape engaging portion 12 and the base. of the stem 11
(the bottom surface of the dimple 154) is the same as
conventional, the distance L between the lower surface of
the tip of the hock-shape engaging portion 12 and the surface
of the substrate sheet 15 is equal to the difference between
the actual height or distance L' and the depth D of the dimple
13a. Accordingly, though the actual height of the hook 10
standing on the substratc sheet 15 is equal to that of the
conventional, the apparent height of the hook 15 above the
surface of the substrate sheet 15 is shorter by the depth D of
the dimple 15a than the actual height. With the dimples 154
thus formed on the substrate sheet, the fiexibility of the
substrate sheet 15 can be remarkably improved though its
apparent thickness is the same as the conventional. And the
substate sheet 15 is not stretched or torn during the peeling
of the surface fastener off the mold after the molding. As a
result, the molded product does not become wavy, and hence
they have quality good enough for practical use.

When the hook 10 having the foregoing structure and the
companion loop 20 engage with each other, the distal end of
the loop 20 reaches under the hook-shape engaging portion
12 as being led by the dimple 15 and is guided to the base
of the stem 11, and then the hook-shape engaging portion 12
is inserted in the loop 20 smoothly. Therefore, there should

be no difference in engaging rate comparing to the conven-
tional.

Another advantageous feature of this embodiment resides
in that the loop 20 enters by itself under the hook-shape
engaging portion 12 of the hook 10. Namely, since the rear
surface 1la of the stem 11 of the hook 10 rises obliquely in
a gentle curve, the loop 20 depressed against the rear surface
114 1s introduced into the dimple 15a along the rear surface
11a so that the loop 20 existing on the rear side of the hook
10 will enter by itself under the hook-shape engaging
portion 12 of the hook 10.

Further, when the hook 10 has a varying cross-sectional
area gradually decreasing from the base of the stem 11 to the
tip of the hook-shape engaging portion 12, a part of the hook
10 projecting above the surface of the substrate sheet 15 is
relatively thin and hence has adequate flexibility in spite of
the same engaging force as the conventional hook 10'. In this
embodiment, since the hook 10 has the reinforcing ribs 13
on opposite side surfaces of the stem 11, there is no fear that
the hook 10 might fall flat laterally. According to this
invention, even in the absence of the reinforcing ribs 13, the
base of the hook 10 is embedded in the dimple 15a so that
it is highly unlikely for the hook 10 to laterally fall flat as
compared to the conventional hook 10

FIGS. 4 and 5 show a first modification of the above-
mentioned embodiment. According to the modification, the
dimple 154 has a width W2 equal to the sum of the width of
half of each of the opposite reinforcing ribs 13 and the width
of the hook 10 and is located centrally in the hook row.
FIGS. 6 and 7 show a second modification of the first
embodiment. According to the second modification, the
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dimple 154 has the same width W2 as the dimple 15a of the
first modification, but the dimple 15a includes part of any of
the opposite reinforcing ribs 13 and is located off the center
of the hook row toward one of opposite sides. Further, FIGS.
8 and 9 show third modification of the first embodiment, in
which the dimple 15a has the width W3 same as that of the
hook 10 and is located centrally in the hook row.

FIGS. 10 through 12 show another embodiment of this
invention. According to this second embodiment, the dimple
15a in the substrate sheet 15 is identical in structure with the
second modification described above, and there is a second
reinforcing rib 14 between the mount-shape reinforcing rib
13 and the hook 10. The second reinforcing rib 14 is formed
on one side surface of the stem 11 of the hook 10 at a
position off the center toward the front side, having a height
substantially equal to the height of the apex of the hook 10.

In FIGS. 10 through 12, The longitudinal width of the
second reinforcing rib 14 is reduced. The height of the apex
O, 1s equal to the apex O, of the hook-shape engaging
portion 12 (FIG. 13). The shape of the hook-shape engaging
portion 12 indicated by dotted lines in FIG. 13 is a shape
when the hook 10 is removed off, the mold. In this type of
the integrally molded surface fastener, when the hooks 10
molded integrally with the substrate sheet molded on the
peripheral surface of the rotary drum are drawn off the mold
cavities as the drum is rotated, the hook-shape engaging
portion 12 of the individual hook 10 is removed off sub-
stantially straight as shown by dotted lines in FIG. 13. But
the hook-shape engaging portions 12 restores the arcuate
shape of the cavities substantially the same as the original.

If the hook does not restore its original shape and has a
slightly straigt shape, the hook shape can be corrected to a
desired arcuate shape by heating the surface fastener after
molding and depressing the heated surface fastener from the
upper side while the distance between the apex O, of the
hook-shape engaging portion 12 and the substrate sheet 15
is set to a predetermined distance. It is however very difficult
to maintain the distance in a predetermined size during this
correcting. However, according to the hook structure of this
embodiment, only the hook-shape engaging portion 12 can
be corrected to a predetermined arcuate shape to keep the
distance between the apex O, of the hook-shape engaging
portion 12 and the substrate sheet surface uniform, as the
second reinforcing rib 14 assumes an upright posture when
the depressing device comes into contact with the apex O,
of the second reinforcing rib 14 during correcting.

Furthermore, with the first reinforcing rib 13 situated on
the side surface of the base of the second reinforcing rib 14,
when the hooks 10 are depressed from the upper side by the
substrate sheet 15 of a companion surface having loops,

even If the second reinforcing rib 14 and the stem 11 are bent
laterally to one side or another, they do not bend at the base
part where the first reinforcing rib 13 is disposed, so that the
whole of the hook 10 is kept free from completely falling flat
laterally. As a result, the once engaged loops are smoothly
introduced to the first reinforcing ribs 13 at the bases of the
hooks to reliably catch the hook-shape engaging portions 12

inserted through the loops, thus the rate of engagement is
increased.

FIGS. 14 and 15 show still another embodiment of this
invention. According to this embodiment, the hook 10 has
on opposite side surfaces first to third reinforcing ribs 13, 14,
14', and the hook 10 including the individual reinforcing ribs
13, 14, 14’ is integrally formed on the substrate sheet 15 in
an embedded posture in the dimple 15a. The first reinforcing
rib 13 has a low-mound shape likewise the foregoing
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embodiments, and the second reinforcing rib 14 is formed
between the first reinforcing rib 13 and the hook 10 and
extends from the base of the stem 11 of the hook 10 to a
curve 12a of the hook-shape engaging portion 12. The
second reinforcing rib 14 has a substantially uniform width
over the range from near the center to the upper end of the
stem 11 and is widened gradually in the forward and
backward directions from near the center to the base of the
stem 11.

As 1s apparent from FIG. 15, in this embodiment, the hook
10 has on the other side surface of the stem 11 a third
reinforcing rib 14' formed between the first reinforcing rib
13 and the hook 10. The third reinforcing rib 14' has a height
substantially equal to the height of the lower surface of the
tip of the hook-shape engaging portion 12 and lower than the
height of the second reinforcing rib 14 formed on the

- opposite side of the hook 10. Each first reinforcing rib 13 is

connected to the adjacent first reinforcing rib 13 by side
surface.

Also in the embodiment of FIGS. 14 and 15, though the
hook 10 has a height L' substantially equal to the height of
the conventional hook, the projecting height L of the hook
16 above the surface of the substrate sheet 15 is equal to the
difference between the actual height L' of the hook 10 and
the depth of the dimple 154 in the substrate sheet 15.
Likewise the foregoing embodiment, the part of the hook 10
projecting above the substrate sheet surface is excellent in
flexibility and maintains both the conventional rate and
strength of engagement with the companion loops. Since the
loop is introduced surely to the hook-shape engaging portion
12 of the hook 10, the engaging rate is rather increased.
Further, since the base of the hook 10 as well as the
reinforcing ribs 13, 14, 14' rise from the bottom surface of
the dimple 15q, the hook 10 is perfectly prevented from
laterally falling flat from the base.

Further, FIG. 16 shows another embodiment. According
to FIG. 16, the pair of reinforcing ribs 13, 13 are provided
on opposite sides of the hook 10 and another reinforcing rib
13a having mound like shape as seen from the front side is
provided independently on the surface of the substrate sheet
15 at position beside intermediate portion defined by a pair
of hooks 10, 10 adjacent in row direction. In this
embodiment, due to the presence of the reinforcing rib 134,
the substrate sheet 15 necessarily obtain greater strength
against tearing, and also the companion loops are guided
toward the nearby engaging elements. In this case, the
reinforcing rib 13 provided integrally on both sides of the
hook 10 my be omitted.

FIGS. 17 through 19 show a molded surface fastener of
still another typical embodiment of this invention. FIG. 17
is a fragmentary plan view of the surface fastener, FIG. 18
is a side view of FIG. 17, and FIG. 19 shows cross-sectional
views along lines H—II, IIIIII and IV—IV of FIG. 17.

In this embodiment, a multiplicity of dimples 15a are
formed in the substrate sheet at a predetermined interval
longitudinally and transversely, like the foregoing embodi-
ments. A mushroom-shape engaging element 16 stands
upright from the bottom of each dimple 154. The
mushroom-shape engaging element 16 of the illustrated
example comprises a cylindrical stem 17 having skirts at its
front and rear and a loop engaging portion 18 having a shape
of a head of the mushroom and disposed on top of the stem
17. The shape of the mushroom-shape engaging element 16
is not limited to the illustrated example, and the loop
engaging portion 18 may be in a form of, for example, a
simple disk-shape, a sphere or a beret. The stem 17 should
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not necessarily be circular in cross section, and the stem 17
may be in a form of a prism, a truncated cone or a truncated
pyramid. Further, the arrangement of the dimples 15a should
not be limited to a checkered pattern in which the dimples
are disposed in regular interval longitudinally and
transversely, and they may be arranged in a staggered
mannetr. '

Further in this embodiment, a reinforcing rib 19 of a
mound-like shape as seen from the front side is provided
longitudinally on the substrate sheet at a position beside the
dimple 154 defined in the intermediate portion of a pair of
engaging eclements 16 adjacent in row longitudinally.
However, the reinforcing rib 19 is not essential to this
invention.

In the illustrated example with the structure as described
above, though the apparent height of the engaging element
is low like the foregoing embodiments, the engaging ele-
ments can have an actual height the same as that of the
conventional. Therefore, hook-embracing length of the com-
panion loop can be greater so that the engaging strength is
secured and the engaging rate can be improved better than
conventional. Further, due to the reinforcing rib 19 described
above, the strength against tearing of the substrate sheet 15
should necessarily be increased, and at the same time,
reliable molding can be accomplished and the companion
loop is guided toward the necarby engaging element 16.

As is understood from the foregoing description, in this
invention, various other modifications may be suggested.
For example, the shape of the dimple 15a may be altered 1n
various ways to meet the purpose of uses of the hook 10.
Also regarding the reinforcing ribs, various shapes and
combinations may be suggested, and of course, the reinforc-
ing ribs may be omitted.

As is apparent from the foregoing description, according
to the molded surface fastener of this invention, partly since
the substrate sheet has in its surface a multiplicity of dimples
each having a size and shape such that a loop of the
companion surface fastener may be introduced into the
dimple, and partly since the engaging element is formed
integrally with and rises from the bottom surface of the
dimple, though the actual height of the engaging element 1s
the same as that of the conventional, the apparent height of
the engaging element above the substrate sheet is shorter by
the depth of the dimple than the actual height of the
engaging element. Therefore, it is possible not only that the
flexibility of the substrate sheet itself can be secured and the
entire surface fastener has soft touch as the surface fastener
has the integrally molded engaging element with the part of
the engaging element projecting above the substrate sheet

surface but also that the loop enters the dimple surely..

Further, since the base of engaging element rises from the
bottom surface of the dimple, the engaging element is
prevented from laterally falling flat from the base even in the
absence of reinforcing ribs, and falling to the front side 1s
restricted by the substrate sheet surface, thus the engaging
rate should be increased.

I claim:

1. A molded surface fastener comprising a substrate sheet
and a multiplicity of side-by-side rows of engaging
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clements, for engaging loops, molded on and projecting
from one surface of said substrate sheet,

wherein said substrate sheet has in said one surface a
corresponding number of dimples respectively associ-
ated with each of said engaging clements, and each of
said engaging elements has a stem rising from a bottom
surface of the associated dimple, and a loop engaging
portion formed at a distal end of said stem such that the
height of said engaging clements above said one sur-
face is less than the designed height for said engaging
elements.

2. A molded surface fastemer according to claim 1,
wherein each of said dimples has a width such that a loop of
a companion surface fastener can be introduced.

3. A molded surface fastener according to claim 1,
wherein a multiplicity of independent reinforcing ribs run-
ning in a rib row project from said one surface of said
substrate sheet at positions beside intermediate portions
defined between adjacent engaging elements running in an
element row adjacent said rib row.

4. A molded surface fastener according to claim 3,
wherein the level of said one surface from which said
reinforcing ribs project is elevated-relative to the level of
said bottom surface of the dimples from which said engag-
ing elements rise.

5. A molded surface fastener according to claim 4,
wherein each said engaging element also has on at least one
side surface of its stem a stem-reinforcing rib.

6. A molded surface fastener according to claim 1,
wherein said engaging element is a hook which comprises
said stem having a rear surface and a front surface rising
upwardly from said one surface and said loop engaging
portion is a hook-shape extending forwardly and curving
downwardly from a distal end of said stem.

7. A molded surface fastener according to claim 6,
wherein each said hook has on at least one side surface of
said stem a reinforcing rib.

8. A molded surface fastener according to claim 6,
wherein said hooks consecutively follow one another, and
wherein each said dimple has a varying depth progressively
increasing from said rear surface of the preceding hook
toward the succeeding hook. |

9. A molded surface fastener according to claim 7,

wherein said at least one reinforcing rib associated with said

~stem rises from said bottom surface of said dimple.

10. A molded surface fastemer according to claim 7,
wherein only a portion of said at least one reinforcing rib
associated with said stem rises from said bottom surface of
said dimple.

11. A molded surface fastener according to claim 7,
wherein a multiplicity of independent reinforcing ribs
project from said one surface of said substrate sheet at
positions beside intermediate portions defined between adja-
cent engaging elements.

12. A molded surface fastener according to claim 1,
wherein said engaging element is a mushroom-shape engag-
ing element having said stem rising substantially upright and
said loop engaging portion protruding integrally like a flange
at an upper end of said stem.
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